O steonecrosis of the femoral head can be caused by a variety of disorders and affects the relatively young patient. Most studies have concentrated on the femoral changes; the sites of early lesions of the labrum and acetabular cartilage have not been recorded. We studied 17 hips with osteonecrosis and a wide congruent joint space on radiographs and by direct inspection of the femoral head, labrum and acetabular cartilage during surgery. All of the femoral heads had some anterosuperior flattening which reduced the head-neck ratio in this area. A consistent pattern of damage to the labrum and the acetabular cartilage was seen in all hips. Intraoperatively, impingement and the cam-effect with its spatial correlation with lesions of the labrum and acetabular cartilage were observed. These findings could be helpful when undertaking conservative surgery for osteonecrosis, since the recognition of early radiologically undetectable acetabular lesions may require modification of the surgical technique. J Bone Joint Surg [Br] 2002;84-B:66-9. 
Many aspects of the aetiology, pathogenesis, natural history and treatment of osteonecrosis of the femoral head remain controversial. [1] [2] [3] [4] [5] It is a disease which affects the relatively young patient. A multitude of aetiological factors has been described including alcohol abuse, corticosteroids, triglycerides, systemic lupus erythematosus (SLE), trauma, infection, dysbarism and the haemoglobinopathies. The underlying lesion is characterised by necrosis of bone with subsequent deformation of the involved part of the femoral head, leading to a stiff painful hip.
There are many classifications such as those of Ficat, 6 Marcus, Enneking and Massam, 7 Steinberg, Hayken and Steinberg 8 and the ARCO. 9 The most commonly used is that of Ficat (Table I) in which the stages range from the silent hip (stage 0) to secondary degeneration (stage IV).
The disease primarily affects the anterosuperior portion of the femoral head, and although progressive deformation will lead to incongruency of the joint with consequent acetabular involvement, it has not been noted as to when and where this initially develops. We have therefore documented the presence and site of early acetabular lesions in a group of patients with osteonecrosis in whom plain radiography still showed a well-preserved joint space and who were thus candidates for conservative surgery, such as revascularisation (stage II) or femoral osteotomy (stage III). 5, 7, [10] [11] [12] [13] [14] 
Patients and Methods
We have studied 17 hips in 14 patients (four women, ten men). Their mean age at the time of surgery was 29 years (14 to 46). They were screened for risk factors for osteonecrosis. The radiological classification was undertaken according to Ficat 6 (Table I) with anteroposterior (AP) and false-profile and contour views. 15 Preoperative evaluation included recording the Kerboul angle 12 which consists of the added arcs of surface involvement on AP and lateral radiographs. The surgical approach was by a Gibson (7 hips) or Kocher-Langenbeck (10 hips) incision with an osteotomy of the greater trochanter. 16 Anterior subluxation or dislocation was carried out to inspect the joint in the course of conservative surgery and to determine more easily the direction and extent of the intertrochanteric osteotomy (ITO) which would be required in order to transfer the load from the affected part of the femoral head. In this approach the tendon of obturator externus is preserved to protect the deep branch of the medial femoral circumflex artery. 17 We have not observed any increase in the devascularisation of the femoral head. Using a probe the labrum and acetabular cartilage were tested for stability and lesions. The reduced hip was put through a full range of movement under direct view to record the exact relationship between the proximal femur and the acetabulum. This was documented using a graphic representation of the pathological changes. Based on the site of necrosis, inspection of the joint, evaluation of impingement and the extent of the damage, reconstructive surgery was undertaken. In order to simplify evaluation, all images were converted to represent right-sided joints. The labrum and acetabulum were divided into four quadrants with clockwise marking, 12 o'clock being the most cephalad position. 18 The lesions of the labrum and acetabulum were assigned numbers correlating with their position. Using computerised data analysis, a frequency distribution was calculated for the site of both the acetabular and labral lesions. The femoral deformity was described in extent and localisation, as well as the cephalocervical offset or ratio.
Results
The presumed aetiological factors for the development of osteonecrosis in these patients and their details are shown in Table II . The primary complaint in 15 of 17 hips was pain which was related to activity and most often localised in the groin. Sharp pain on flexion, internal rotation and/or adduction of the hip was observed in eight patients (8 hips). The mean duration of symptoms before surgery was 9.3 months (1 to 26). According to the classification of Ficat two hips were stage II, two were stage II to stage III, 12 were stage III, and one was stage III to stage IV. The Kerboul angles were 200° or more in ten hips (i.e., extensive involvement), between 160° and 200° (medium involvement) in four, and in three there were insufficient data since only AP radiographs were available. Plain radiographs showed a well-maintained joint space in all patients.
All hips had a similar pattern of damage to the labrum and acetabular cartilage in the anterosuperior region ( (Table II) .
Discussion
We suggest that the initial damage to the labrum and acetabular cartilage in osteonecrosis of the femoral head is caused by anterior impingement. Deformation of the involved anterosuperior segment of the femoral head leads to a reduced anterior offset between the head and neck, resulting in impingement in flexion and flexion-internal rotation and adduction at the anterosuperior aspect of the labrum and acetabulum. With increasing pressure in flexion, the high stresses between the flattened anterior contour of the femoral head and the opposing surface of the acetabulum 14 will lead to lesions on the undersurface of the labrum and destruction at the adjacent acetabular cartilage.
Further degeneration results in reactive bony changes as seen in stage IV. We recently reported a similar appearance in patients with a slipped capital femoral epiphysis in whom impingement by the altered contour of the head-neck junction led to early mechanical damage of labral and acetabular cartilage. 20 The implications of these findings are that, despite an acetabulum which appears radiographically normal (Ficat stages II and III), damage to the labrum and adjacent acetabular cartilage should be anticipated and may warrant conservative surgery. With minor acetabular damage opera- tion may consist of re-establishment of a sufficient anterior contour of the head by cement, or the head-neck ratio by resection osteoplasty, or an intertrochanteric flexion osteotomy in order to decrease impingement. The accuracy of MRI for assessment of cartilage and labral damage continues to improve 18 and it is likely that the results of MRI will correlate with the intraoperative findings (Fig. 2) . We usually undertake preoperative MRI, but feel that useful additional information can be obtained at the time of surgery using a capsulotomy. Careful preservation of the tendon of obturator externus will prevent further devascularisation. 17 With high-quality MRI and/or arthroscopy, subluxation of the hip at the time of surgery may not always be necessary. However, it is helpful when checking the direction and extent of the required osteotomy. Arthroscopy of the hip also implies the use of an additional procedure. Many forms of surgical treatment for osteonecrosis have been described including vascularised bone graft, osteotomy, cement augmentation, core decompression, and arthroplasty. 5, 7, [10] [11] [12] [13] [14] 19, 21, 22 Despite increased information about the condition, there are still no clear guidelines as to the appropriate treatment. This is reflected in our patients, who underwent a variety of procedures. We usually recommend a revascularisation procedure in stage-II hips, and cement augmentation with or without osteotomy in stage-III. Drilling of the femoral head is done when the necrotic area is a confluence of irregular zones rather than a clearly defined sector. Recontouring of the anterior head-neck junction is undertaken when there is impingement. 20 In younger patients, a joint-preserving approach should be pursued, even in the presence of some labral and acetabular pathology. For patients aged over 55 to 60 years it remains unclear as to whether hemiarthroplasty or total hip replacement is the most suitable surgical treatment. Based on our findings, in patients in this age group careful inspection of the joint seems mandatory. When extrapolating from our findings in the younger group we would expect similar or more extensive damage to the labrum and acetabular cartilage which would suggest the requirement of a total hip arthroplasty rather than a hemiarthroplasty. This was also suggested in two recent studies 23, 24 although these authors did not comment on labral pathology or the specific sites of damage to the acetabular cartilage. We have documented the consistent early presence and sites of labral and acetabular lesions in patients with necrosis of the femoral head who have a radiologically normal joint space without acetabular changes. A mechanical rationale for these lesions is given. The findings may explain why some patients treated by conservative surgery continue to experience pain although the joint space is maintained radiologically. Acetabular damage should be assessed when considering conservative or joint-replacement surgery. Our observations suggest that total hip replacement is more suitable than hemiarthroplasty in these patients.
No benefits in any form have been received or will be received from a commercial party related directly or indirectly to the subject of this article.
